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Description 

FIELD AND BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to the field of sur- 
vival radios and, more particularly, to a search and res- 
cue system consisting of a primary interrogation, decod- 
ing and display unit and a plurality of portable beacon 
radios. 

[0002] Radio based search and rescue systems are 
in common usage in aviation. Personal survival radios 
(PSR) are standard equipment for military pilots and for . 
others who routinely carry out missions in remote loca- 
tions. 

[0003] Most search and rescue systems are based on 
determining the position of a downed aviator's emergen- 
cy emitter, customarily a beacon radio, by means of var- 
ious types of direction finding and range finding devices 
that detect Its signal. Early versions of such technology 
required the radio beacon signal to be transmitted con- 
tinuously In order to calculate range and bearing. Later 
versions employed GPS technology to enable the bea- 
con to produce its own location information. GPS tech- 
nology does not require that the radio transmit continu- 
ously. Rather, the searching transceiver may periodical- 
ly prompt the PSR to transmit GPS generated location 
Infomriation. Such prompting, obviatingtheneedforcon- 
tinuous signal transmission, provides many benefits, 
particularly in combat environments where disclosure of 
the survivor's position may expose him to harm from en- 
emy forces. 

[0004] The technology of survival radios Is well known 
in the art. Patent No. 5,847,679 assigned to Motorola, 
Inc., reflects an airborne GPS based system that incor- 
porates "over the horizon" extended range capability. 
Patent No. 6,011,510, also assigned to Motorola, Inc., 
- teaches a PSR as an element of an airborne search and 
rescue system which transmits a GPS derived location 
signal. Such technology, which was specifically con- 
ceived and designed for military and paramilitary use, is 
incorporated into Motorola, Inc.'s AN/PRC-112 PSR. 
This radio, and others like it, have wide application in 
aviation for rescuing downed aimnen. 
[0005] The systems referred to above are designed 
to be installed within aircraft. They allow an airborne 
searching transceiver to send interrogation messages 
to an identified PSR. Upon receiving such a message, 
the PSR will respond with location information and, in 
some cases, a text message. Such systems use the 
transceiver of the aircraft In which they are Installed and 
therefore communicate on the UHF frequencies utilized 
by the avionics of the aircraft. Such systems are not port- 
able, versatile nor capable of various applications. 
[0006] A further limitation of such systems is the ina- 
bility of one PSR to communicate with another PSR. 
This feature would be particularly helpful when more 
than one airman from the same aircraft is down within 
a relatively small geographic area and contact between 



them would enhance their chances of survival. 
[0007] Accordingly, there is a need for a simple, port- 
able, versatile and inexpensive search and rescue sys- 
tem that incorporates a number of small hand-held units 
5 that may communicate among themselves. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to pro- 
vide a search and rescue system that is portable, ver- 
satile, inexpensive and which communicates on stand- 
ard communication channels. 

[0009] It is a further object of the present invention to 
provide a search and rescue system that Includes a plu- 
rality of hand-held personal survival units that are capa- 
ble of communicating with each other. 
[0010] According to one aspect of the present inven- 
tion there is provided a search and rescue system com- 
prising an integral Interrogation, Decoding and Display 
Unit (IDDU) which is attachable to a transceiver capable 
of operating on standard radio comnnunication frequen- 
cies, and which comprises a first processor for generat- 
ing at least one interrogation message. The search and 
rescue system also comprises at least one Personal 
Survival Unit (PSU) which comprises a second trans- 
ceiver; a GPS module for receiving GPS signals; a sec- 
ond processor comprising message authorization func- 
tionality for identifying received transmissions that com- 
prise the identification code and for authorizing the PSU 
to respond to the identified transmissions. 
[0011] According to another aspect of the present in- 
vention there is provided a search and rescue system 
comprising an integral IDDU which is attachable to a 
transceivercapable of operating on standard radio com^ 
munication frequencies, and which comprises a first 
processor for generating at least one interrogation mes- 
sage. The search and rescue system also comprises a 
plurality of PSU's, each beingcapable of communicating 
with at least one other PSU. Each PSU comprises a sec- 
ond transceiver; a GPS module for receiving GPS sig- 
nals and for deriving location information therefrom; a 
second processor comprising message authorization 
functionality for identifying received transmissions that 
comprise the identification code and for authorizing the 
PSU to respond to the identified transmissions, the sec- 
ond processor being also for selecting at least one ad- 
ditional identification code identifying at least one other 
PSU and for causing the second transceiver to send 
messages thereto and receive messages therefrom. 
[0012] According to features in the described pre- 
ferred embodiments the response of the PSU comprises 
GPS signals usable by the IDDU to derive location in- 
formation therefrom. 

[0013] According to features in the described pre- 
ferred embodiments the GPS module comprises a loca- 
tor unit to derive location information from said GPS sig- 
nals. 

[0014] According to features In the described pre- 
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f erred embodiments the transceiver is part of a base unit 
of a mobile radio communication system. 
[0015] According to features in the described pre- 
ferred embodiments the PSU is incorporated within a 
mobile unit of the mobile radio communication system. 
[0016] According to features in the described pre- 
ferred embodiments the IDDU is man portable. 
[0017] According to features in the described pre- 
ferred embodiments the IDDU further comprises a first 
memory for storing programs for operating the first proc- 
essor, identity codes identifying at least one PSU and 
the responses received from the PSU. 
[0018] According to features in the described pre- 
ferred embodiments the IDDU further comprises a GPS 
module for receiving GPS signals and for deriving loca- 
tion information therefrom. 

[0019] According to features In the described pre- 
ferred embodiments the first memory is further for stor- 
ing location information. 

[0020] According to features in the described pre- 
ferred embodiments the IDDU further comprises a user 
input interface which Includes a numerical keypad and 
controls for a transceiver. 

[0021] According to features in the described pre- 
ferred embodiments the IDDU further comprises an out- 
put Interface which is a display screen. 
[0022] According to features in the described pre- 
ferred embodiments the first processor comprises cryp- 
tographic functionality for encrypting outgoing messag- 
es and decrypting Incoming messages. 
[0023] According to features in the described pre- 
ferred embodiments the first processor is attached to an 
output for outputting message data for display. 
[0024] According to features in the described pre- 
ferred embodiments the second processor comprises 
cryptographic functionality for encrypting outgoing mes- 
sages and decrypting incoming messages. 
[0025] According to features in the described pre- 
ferred embodiments the second processor Is attached 
to an output for outputting message data for display. 
[0026] According to features in the described pre- 
ferred embodiments the PSU further comprisesa sec- 
ond memory for storing at least one identification code 
and the location information, the second memory further 
being for storing programs for operating the second 
processor, text data comprising predetermined messag- 
es and messages received. 

[0027] According to features in the described pre- 
ferred embodiments the PSU further comprises a user 
input interface comprising a plurality of keys. 
[0028] According to features in the described pre- 
ferred embodiments the PSU further comprises an out- 
put interface which is a display screen. 
[0029] According to features in the described pre- 
ferred embodiments the PSU is capable of communicat- 
ing with at least one other PSU that comprises a part of 
the search and rescue system. 
[0030] According to features in the described pre- 



ferred embodiments the second transceiver is capable 
of transmitting and receiving text data. 
[0031] According to features in the described pre- 
ferred embodiments the text data is selected from pre- 

5 determined messages stored in the second memory. 
[0032] According to features in the described pre- 
ferred embodiments the PSU further comprises a micro- 
phone and a speaker, the second transceiver being ca- 
pable of transmitting and receiving audio data . 

10 [0033] The present invention successfully addresses 
the shortcomings of the presently known configurations 
by providing a portable, versatile and inexpensive 
search and rescue system that includes a plurality of 
personal survival units that are capable of communlcat- 

15 ing with each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] With specific reference now to the drawings in 
20 detail, it is stressed that the particulars shown are by 
way of example and for the purposes of illustrative dis- 
cussion of the preferred embodiment of the present in- 
vention only, and are presented in the cause of providing 
what is believed to be the most useful and readily un- 
25 derstood description of the principles and conceptual 
aspects of the invention. In this regard, no attempt is 
made to show structural details of the invention in more 
detail that is necessary forafundamental understanding 
of the invention, the description taken with the drawings 
30 making apparent to those skilled in the art how the sev- 
eral forms of the invention may be embodied in practice. 
[0035] In the drawings: 

FIG. 1 is an illustration of a Search And Rescue Sys- 
35 tern constructed in accordance with the present in- 
vention; 

FIG. 2 is a black box diagram of the components of 
the Interrogation, Decoding and Display Unit of the 
Search And Rescue System of FIG. 1 ; 
40 FIG. 3 is a black box diagram of the components of 
a Personal Survival Unit of the Search And Rescue 
System of FIG. 1 ; and 

FIG. 4 is a flow chart illustrating a function of the 
Search And Rescue System of FIG. 1 . 

45 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0036] Before explaining at least one embodiment of 
50 the invention in detail, it is to be understood that the in- 
vention is not limited in this application to the details of 
construction and the arrangement of the components 
set forth in the following description or illustrated in the 
drawings. The invention is applicable to other embodi- 
es ments or of being practiced or carried out in various 
ways. Also, it is to be understood that the phraseology 
and temninology employed herein Is for the purpose of 
description and should not be regarded as limiting. 
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[0037] Reference is now made to Fig. 1 whicli shows 
a searcli and rescue system in accordance with the 
teachings of the present invention, which is referred to 
hereinafter as SARS 10. SARS 10 comprises an Inter- 
rogation, Decoding and Display Unit, hereinafter re- 
ferred to as 1DDU12, which in the preferred embodiment 
is operable from helicopter 14. IDDU 12 communicates 
via helicopter 14's UHF transceiver with a plurality of 
Personal Survival Units (PSU), hereinafter referred to 
as PSU 1 6, 1 8 and 20. PSU 1 6, 1 8 and 20 each contain 
a Global Positioning System (GPS) module which Is ca- 
pable of receiving GPS signals from a number of syn- 
chronous GPS satellites, Including satellite 22, and is 
capable of deriving Its present position therefrom. IDDU 
12 communicates with PSU 16, 18 and 20 on Line of 
Sight (LOS) UHF paths 24, 26 and 28 respectively. In 
addition, each PSU communicates with the other PSUs 
via an integral transceiver within each one on UHF paths 
30, 32 and 34: PSU 16 and 18 communicate on path 
30, PSU 16 and 20 communicate on path 34, and PSU 
18 and 20 communicate on path 32. According to a pre- 
ferred embodiment of the present invention, SARS 10 
Is part of or Incorporated into a mobile radio communi- 
cation system, with IDDU 12 and the transciever to 
which it is attached fomning a part of the base unit of the 
system and each PSU being incorporated within a mo- 
bile unit of the system. 

[0038] Figure 1 depicts an embodiment of SARS 10 
In which it operates from an airborne rescue platform. 
The base of the search being conducted by IDDU 12 is 
helicopter 14. In this embodiment, IDDU 12 is installed 
In helicopter 14 and is connected to the transceiver of 
helicopter 14. In further embodiments, SARS 10 could 
operate from a sea borne rescue platfomn such as a boat 
or land based rescue platforms such as a building, tree 
or forest tower. It is appreciated that IDDU 12 may be 
configured to be connected to any power source and 
transceiver in close proximity thereto. In this respect, ID- 
DU 12 is designed to be lightweight, of simple and du- 
rable construction and modular such that a transceiver 
may be easily connected thereto. 
[0039] Reference is now made to Figure 2 which is a 
black box diagram which illustrates the configuration of 
IDDU 12. The components of IDDU 12 illustrated in- 
clude a processor 36 which is programmed to carry out 
such functions as causing the transceiver (not shown) 
to wfhich IDDU 12 is connected to transmit and receive 
data, generating interrogation messages, encrypting 
and decrypting Incoming and outgoing messages, iden- 
tifying a recipient by matching identity codes, and iden- 
tifying responses to messages by matching identity 
codes. IDDU 12 is attachable to a transceiver by con- 
nectors 48. Processor 36 may be a conventional com- 
mercially available processor such as the Motorola 
MC68331 or the Intel 80C51 FA. 
[0040] IDDU 12 includes GPS module 39 which pro- 
vides it the capability to receive and interpret GPS sig- 
nals. 
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[0041] IDDU 12 includes memory 38 which comprises 
both a RAM component for storing tennporary data dur- 
ing the operation of IDDU 12 and a ROM component for 
storing the executable programs of IDDU 12. Memory 

5 38 stores data such as identity codes, interrogation 
messages and responses to messages such as location 
information. Further embodiments may provide the ca- 
pability to load additional programs and data into the 
ROM by providing a memory card interface. 

10 [0042] A user will interact with IDDU 12 via input in- 
terface 42 and output interface 44. Input Interface 42 
preferably consists of a numerical keypad for inputting 
such data as frequencies, identification codes, encryp- 
tion key status, outgoing messages, etc. Input interface 

^5 will preferably include controls for a transceiver which 
will be enabled or disabled as required according to the 
transceiver to which IDDU 12 is connected. It is appre- 
ciated that further embodiments may provide input in- 
terfaces with different modalities such as an alphanu- 

20 meric keyboard, a touch screen, dials, knobs or voice 
activation, in accordance with then current technology. 
[0043] Output interface 44 comprises . a display 
screen which may be of LCD type or any other type 
which may display parameters such as Identification 

25 codes, encryption key status, outgoing messages, and 
incoming data from PSU's such as identity codes, loca- 
tion information or other data. 

[0044] Input and putput signals between processor 36 
and the transciever in use pass through modulator/de- 
30 modulator 31. Modulator/demodulator 31 is a standard 
voice modem that modulates outgoing data on a voice 
channel to fit any transceiver input signal requirements 
and demodulates the incoming data on a voice channel 
from the output signals of a transceiver. 
35 [0045] IDDU 1 2 may be connected to any transceiver 
which may be of conventional design, configured to op- 
erate on standard radio communication frequencies us- 
ing conventional communication parameters such as 
baud rate, data format, packet size, AM or FM modula- 
te? tion, etc. Further embodiments of SARS 10 will accom- 
modate modifications in radio communication technolo- 
gy as they occur. Further, it is possible to conceive of a 
future in which the globe is covered with cellular and oth- 
er communication channels. Future embodiments of 
45 SARS 10 may incorporate any such communication 
technology prevalent at the time. 
[0046] Power pack 46 Is of a conventional type, de- 
signed to deliver appropriate voltages to each of the 
components of IDDU 12 as required. Power pack 46 is 
50 powered by a battery (not shown) which is disabled 
when IDDU 12 Is connected to another power source, 
such as might be found in an aircraft, sea vessel or build- 
ing. 

[0047] It is appreciated that IDDU 12 is the searching 
55 element of SARS 10 and is designed to be portable, ver- 
satile and rugged. Future embodiments will no doubt be 
developed in which IDDU 12 is made lighter, smaller, 
easier to install and remove and more durable. Accord- 
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ingiy, its size, shape and components may vary, but all 
such configurations are contemplated within the claims 
appended hereto. 

[0048] Reference is now made to figure 3 which is a 
black box diagram which illustrates the configuration of 5 
PSU 16. The components of PSU 16 illustrated include 
processor 50 which is programmed to carry out such 
functions as causing transceiver 56 to transmit and re- 
ceive messages and data, encrypting and decrypting in- 
coming and outgoing messages, Identifying a recipient io 
to which it sends data by matching identity codes, iden- 
tifying responses to messages by matching identity 
codes, and outputting incoming messages for display. 
Processor 50 may be a conventional commercially 
available processor. 

[0049] PSU 16 includes GPS module 54 which pro- 
vides it the capability to receive and interpret GPS sig- 
nals. ' 

[0050] PSU 1 6 includes memory 52 which comprises 
both a RAIVl component for storing temporary data dur- 20 
ing the operation of PSU 16 and a ROM component for 
storing executable programs such as for operating proc- 
essor 50, data such as identity codes and location infor- 
mation, and text data such as predetenmined messages 
and messages received from IDDU 12 and from other 25 
PSU's. Further embodiments may provide the capability 
to load additional programs and data into the ROM by 
providing a memory card interface. 
[0051 ] A user interacts with PSU 1 6 via input interface 
58 and output interface 60. Input interface 58 preferably 30 
consists of a plurality of keys for inputting data such as 
frequencies, identification codes, encryption key status, 
outgoing messages and the like and for controlling 
transceiver 56. Input Interface 58 also comprises a mi- 
crophone {not shown) for use in voice communication. 35 
It is appreciated that further embodiments may provide 
input interfaces with different modalities such as an al- 
phanumeric keyboard, touch screen, dials, knobs, re- 
mote microphone, etc., in accordance with then current 
technology. Output interface 60 comprises a display 
screen which may be of LCD type or any other type, and 
which may display parameters such as identification 
codes, encryption key status, outgoing and incoming 
messages, and incoming data from IDDU 12 and other 
PSU's such as identity codes, location information or 
other data. Output interface 60 also comprises a speak- 
er (not shown) for use in voice communication. 
[0052] Input and output signals between processor 50 
and transciever 56 pass through modulator/demodula- 
tor 51. Modulator/demodulator 51 is a standard voice so 
modem that modulates outgoing data on a voice chan- 
nel to fit any transceiver input signal requirements and 
demodulates the incoming data on a voice channel from 
the output signals of a transceiver. 

[0053] Figure 3 depicts transceiver 56 as an integral 55 
component of PSU 16. PSU 16 may be of conventional 
design, configured to operate on standard radio com- 
munication frequencies using conventional communica- 



tion parameters such as baud rate, data format, packet 
size, AM or FM modulation, etc. Further embodiments 
of SARS 10 will accommodate modifications in radio 
communication technology as they occur. 
[0054] Power pack 62 is of a conventional type, de- 
signed to deliver appropriate voltages to each of the 
components of psu 16 as required. Power pack 62 is 
powered by a battery (not shown). 
[0055] PSU 16 is designed to function in four different 
modes. Its primary function is to serve as a location find- 
ing device and as such it serves as a transponder, re- 
sponding with GPS signals, location information or other 
text messages to prompts from IDDU 1 2. Secondly, PSU 
16 can remotly interrogate other PSUs to prompt their 
GPS location information. Thirdly, PSU 16 may ex- 
change text messages with other PSU's, Such messag- 
es may be user generated by keying in with input inter- 
face 58, or may be predetermined messages stored in 
memory 52 and selected for transmission. The fourth 
mode is voice communication exchange with other 
PSU's. 

[0056] Reference is now made to figure 4 which is a 
black box diagram which illustrates the communication 
function between the components of SARS 10. IDDU 12 
has bilateral communication with PSU 16, with PSU 18 
and with PSU 20. According to the described preferred 
embodiment, communication between IDDU 12 and 
PSU 16, 18 and 20 is limited to prompting and interro- 
gation messages sent by IDDU 12 to one or more of the 
PSU's and the text response of the recipient . The initi- 
ating message by IDDU 12 includes an identification 
code which is read and matched to a stored identifica- 
tion code by processor 50 of the relevant PSU. A correct 
match prompts the PSU to respond by transmitting GPS 
signals or location information derived therefrom to ID- 
DU 12. The response is received by IDDU 12 and stored 
in its memory 38 and displayed on its output interface 
44, thus enabling the search party to learn the location 
of the relevent PSU. 

[0057] The Global Positioning System may be used 
to determine the position of a GPS receiver on or near 
the surface of the earth from signals received from a 
constellation of satellites. The orbits of the GPS satel- 
lites are arranged in multiple planes in order that signals 
can be received from at least four satellites at any posi- 
tion on earth. Accordingly, GPS provides a high degree 
of accuracy both In identifying bearings and, further, in 
determining a relative distance between two GPS re- 
ceivers. Either commercial GPS or the military GPS may 
be used and both provide a degree of accuracy of less 
than five meters deviation from the actual distance be- 
tween receivers. 

[0058] In addition to bilateral communication of text 
messages between IDDU 12 and PSU 16, 18 and 20, 
PSU 16, 18, and 20 may communicate text messages 
between themselves. For example, communication may 
be initiated by PSU 16 which sends an identification 
code and an Interrogation message to PSU 18. The in- 
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terrogation message may be automatic such as a re- 
quest for location infomnation, it may be selected from 
stored predetermined inten-ogation messages or it may 
be generated by the user of PSU 16. The Identification 
code is read and matched to a stored identification code 
by PSU 1 8. A correct match prompts PSU 1 8 to transmit 
an appropriate response message, which may also be 
an automatic response such as location information or 
it may be selected from stored predetermined response 
messages or it may be generated by the user of PSU 
18. Text messages are displayed on the display screen 
of output interface 60 and stored in memory 52. If the 
length of the message exceeds the capacity of the dis- 
play screen, it will be displayed In a scrolling manner. 
[0059] In addition, PSU 16,18 and 20 may communi- 
cate audio messages between themselves. Such audio 
messages include the transmission of an identification 
code which prompts the receiving PSU to enter into an 
audio reception/response mode. Response messages 
similarly include an identification code which matches 
the receiving PSU, This feature, in particular, provides 
an added element of effectiveness to SARS 10. The 
searching party, customarily equipped with IDDU 1 2, will 
also be equipped with a PSU so that voice communica- 
tion may be established as the sought party is ap- 
proached. 

[0060] It is appreciated that SARS 1 0 may be used in 
a wide range of environments, including hostile environ- 
ments in which the users of PSU 16,18 and 20 are being 
soughtby hostile forces. In such situations, IDDU 10 and 
each PSU may be programmed to transmit its own iden- 
tification code with all outgoing messages so that a re- 
cipient may identify the Initiator of the message. 
[0061] It will be appreciated that the scope and nature 
of the messages capable of being transmitted between 
IDDU 12 and PSU 16, 18 and 20 will evolve as technol- 
ogy permits and the above description is not Intended 
to be considered as limiting in this regard. 
[0062] It is easily appreciated that SARS 10 enjoys a 
wide range of applications as a commercial product 
rather than as exclusively military or paramilitary equip- 
ment. As described hereinbefore, SARS 10 may be de- 
signed and configured to be part of or incorporated into 
an existing mobile radio communication system. Ac- 
cordingly, SARS 1 0 may be manufactured and marketed 
as a relatively inexpensive piece of personal safety 
equipment. 

[0063] SARS 10 is particularly useful for the adven- 
turous consumer who flies, sails, hikes or climbs, having 
features that render it easily man-portable. The SARS 
10 system is lightweight and easily hand carried. PSU 
16 is easily included among the equipment customarily 
packed on the above listed adventures and many oth- 
ers. Additional features which enhance its portability in- 
clude a compact design, rugged construction, and the 
possibility, in the case of not being integrated with a 
transceiver, of easy connectability to existing transceiv- 
ers, compatibility with standard communication sys- 



tems, and simple operation. It Is anticipated that SARS 
10 will be an item offered not only in electronics stores 
but also by adventure outfitters and nautical supply 
houses. 

5 [0064] Moreover, SARS 10 has wide application in the 
personal security field by providing detection in cases 
of kidnapping, carjacking and the like, and in theft pre- 
vention by detecting the location of cargo or goods ex- 
posed to unauthorized conversion in which PSU 16 Is 

10 secreted. 

[0065] SARS 1 0 may be employed from a wide range 
of rescue platforms. Although IDDU 12 may be easily 
installed in a search aircraft which has avionics including 
a transceiver, IDDU 1 2 with power pack 46 enabled may 

IS also be easily brought aboard a balloon, an ultralight or 
a glider along with a portable transceiver. It may be in- 
stalled in a search vessel seeking sailors lost at sea or 
may be brought aboard sport vessels by Sunday sailors 
who Intend to venture beyond shore sight. Indeed, 

20 SARS 10 is sufficiently light and compact to be back- 
packed into a wilderness areaby a ground based rescue 
team or by a group of hikers in order to provide for the 
possibility that members of the group nnay be separated 
and lost. It is appreciated that certain features of the in- 

25 vention, which are, for clarity, described in the context 
of separate embodiments, may also be provided in com- 
bination in a single embodiment. Conversely, various 
features of the Invention which are, for brevity, described 
in the context of a single embodiment, may also be pro- 

30 vlded separately or in any suitable subcombination. 
[0066] It will be appreciated by persons skilled in the 
art that the present invention is not limited to what has 
been particularly shown and described hereinabove. 
Rather, the scope of the present invention is defined by 

35 the appended claims and Includes both combinations 
and subcombinations of the various features described 
hereinabove as well as vanations and modifications 
thereof which would occur to persons skilled in the art 
upon reading the foregoing description. Accordingly it 

40 Is intended to embrace all such alternatives, modifica- 
tions and variations that fall within the spirit and broad 
scope of the appended claims. 

45 Claims 

1 . A search and rescue system comprising: 

a. an integral Interrogation, Decoding and Dis- 
50 play Unit (IDDU) being attachable to a trans- 
ceiver, said transceiver being capable of oper- 
ating on standard radio communication fre- 
quencies, said IDDU comprising a first proces- 
sor for generating at least one interrogation 

55 message for transmission via said transceiver; 

and 

b. at least one Personal Survival Unit (PSU) 
having a predetemnlned identification code. 
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said PSU comprising a second transceiver, a 
GPS module for receiving GPS signals, and a 
second processor comprising message autlior- 
ization functionality for identifying received 
transmissions that comprise said identification 
code and for authorizing said PSU to respond 
to said identified transmissions. 

2. The search and rescue system of Claim 1 , wherein 
said response of said PSU comprises said GPS sig- 
nals, said GPS signals being usable by said IDDU 
to derive location information therefrom. 

3. The search and rescue system of Claim 1 , wherein 
said GPS module comprises a locator unit to derive 
location Informationfrom said GPS signals. 

4. The search and rescue system of Claim 1 , wherein 
said transceiver is part of a base unit of a mobile 
radio communication system. 

5. The search and rescue system of Claim 1 , wherein 
said PSU is incorporated within a mobile unit of said 
mobile radio communication system. 

6. The search and rescue system of Claim 1 , wherein 
said IDDU Is man portable. 

7. The search and rescue system of Claim 1 , wherein 
said IDDU further comprises a first memory for stor- 
ing programs for operating said first processor, 
Identity codes Identifying said at least one PSU and 
responses received from said at least one PSU. 

8. The search and rescue system of Claim 1 , wherein 
said IDDU further comprises a GPS module for re- 
ceiving GPS signals and for deriving location Infor- 
mation therefrom. 

9. The search and rescue system of Claim 8, wherein 
said first memory is further for storing said location 
information 

10. The search and rescue system of Claim 1 , wherein 
said IDDU further comprises a user input interface 
comprising a numerical keypad. 

11. The search and rescue system of Claim 1 , wherein 
said IDDU further comprises a user input interface 
comprising controls for said transceiver. 

12. The search and rescue system of Claim 1 , wherein 
said IDDU further comprises an output Interface 
comprising a display screen. 

13. The search and rescue system of Claim 1 , wherein 
said first processor comprises cryptographic func- 
tionality for encrypting outgoing messages and de- 



crypting incoming niessages. 

14. The search and rescue system of Claim 1 , wherein 
said first processor is attached to an output for out- 

5 putting message data for display. 

15. The search and rescue system of Claim 1 , wherein 
said second processor comprises cryptographic 
functionality for encrypting outgoing messages and 

10 decrypting incoming messages. 

16. The search and rescue system of Claim 1 , wherein 
said second processor is attached to an output for 
outputting message data for display. 

17. The search and rescue system of Claim 1 , wherein 
said PSU further comprises a second memory for 
storing said at least one Identification code and said 
location information, said second memory further 

20 being for storing programs for operating said sec- 
ond processor, text data comprising predetermined 
messages and messages received, and audio data. 

18. The search and rescue system of Claim 1 , wherein 
25 said at least one PSU furthercomprises a user input 

interface comprising a plurality of keys. 

19. The search and rescue system of Claim 1 , wherein 
said at least one PSU further comprises an output 

30 interface comprising a display screen. 

20. The search and rescue system of Claim 1 , wherein 
said at least one PSU is capable of communicating 
with at least one other PSU that comprises a part 

35 of said search and rescue system, said communi- 
cation Including pronnptlng for location information. 

21 . The search and rescue system of Claim 1 , wherein 
said second transceiver is capable of transmitting 

"to and receiving text data. 

22. The search and rescue system of Claim 21 , wherein 
said text data is selected from predetermined mes- 
sages stored in said second memory. 

45 

23. The search and rescue system of Claim 1 , wherein 
said at least one PSU further comprises a micro- 
phone and a speaker, said second transceiver be- 
ing for transmitting and receiving audio data. 

50 

24. A search and rescue system comprising: 

a. An integral Interrogation, Decoding and Dis- 
play Unit (IDDU) being attachable to a trans- 
55 ceiver, said transceiver being capable of oper- 

ating on standard radio communication fre- 
quencies, said IDDU comprising a first proces- 
sor for generating at least one interrogation 
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message for transmission via said transceiver; 
and 

b. a plurality of Personal Survival Units (PSU), 
each said PSU having a predetemnined identi- 
fication code, each said PSU comprising a sec- 5 
ond transceiver; a GPS module for receiving 
GPS signals and a second processor compris- 
ing message authorization functionality for 
identifying received transmissions that com- 
prise said identification code and for authoriz- io 
ing said PSU to respond to said identified trans- 
missions, said second processor being further 
for selecting at least one additional identifica- 
tion code identifying at least one other said PSU 
to attach to an outgoing message, said outgo- 
ing message thereby being receivable by said 
other PSU, and for causing said second trans- 
ceiver to send messages thereto. 

25. The search and rescue system of Claim 24, wherein 20 
said response of said PSU comprises said GPS sig- 
nals, said GPS signals being usable by said IDDU 

to derive location information therefrom. 

26. The search and rescue system of Claim 24, wherein 25 
said GPS module comprises a locator unit to derive 
location information from said GPS signals. 

27. The search and rescue system of Claim 24, wherein 
said transceiver is part of a base unit of a mobile 30 
radio communication system. 

28. The search and rescue system of Claim 24, wherein 
said PSU is incorporated within a mobile unit of said 
mobile radio communication system. 3S 

29. The search and rescue system of Claim 24, wherein 
said IDDU is man portable. 

30. The search and rescue system of Claim 24, wherein 40 
said IDDU further comprises a first memory for stor- 
ing programs for operating said first processor, 
identity codes identifying each said PSU and re- 
sponses received from each said PSU. 

45 

31 . The search and rescue system of Claim 24, wherein 
said IDDU further comprises a GPS module for re- 
ceiving GPS signals and for deriving location infor- 
mation therefrom. 

50 

32. The search and rescue system of Claim 30, wherein 
said first memory is further for storing said location 
information. 

33. The search and rescue system of Claim 24, wherein 55 
said IDDU further comprises a user input interface 
comprising a numerical keypad. 



34. The search and rescue system of Claim 24, wherein 
said IDDU further comprises a user input interface 
comprising controls for said transceiver. 

35. The search and rescue system of Claim 24, wherein 
said IDDU further comprises an output interface 
comprising a display screen. 

36. The search and rescue system of Claim 24, wherein 
said first processor comprises cryptographic func- 
tionality for encrypting outgoing messages and de- 
crypting incoming messages. 

37. The search and rescue system of Claim 24, wherein 
said first processor is attached to an output for out- 
putting message data for display. 

38. The search and rescue system of Claim 24, wherein 
said second processor comprises cryptographic 
functionality for encrypting outgoing messages and 
decrypting Incoming messages. 

39. The search and rescue system of Claim 24, wherein 
said second processor is attached to an output for 
outputting message data . 

40. The search and rescue system of Claim 24, wherein 
each said PSU further comprises a second memory 
for storing said location information, said at least 
one identification code identifying said PSU and 
said at least one additional identification code iden- 
tifying at least one other said PSU, said second 
memory being for further storing programs for op- 
erating said second processor, text data comprising 
predetermined messages and messages received, 
and audio data. 

41 . The search and rescue system of Claim 24, wherein 
each said PSU further comprises a user input inter- 
face comprising a plurality of keys. 

42. The search and rescue system of Claim 24, wherein 
each said PSU further comprises an output inter- 
face comprising a display screen. 

43. The search and rescue system of Claim 24, wherein 
each said PSU is capable of communicating with at 
least one other PSU. 

44. The search and rescue system of Claim 24, wherein 
said second transceiver is capable of transmitting 
and receiving text data. 

45. The search and rescue system of Claim 44, wherein 
said text data Is selected from predetermined mes- 
sages stored in said second memory. 

46. The search and rescue system of Claim 24, wherein 
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each said PSU further comprises a microphone and 
a speaker, said second transceiver being capable 
of transmitting and receiving audio data. 
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